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WKHHIIHFWVL]HRIU VPDOOHIIHFWVL]H U  U PHGLXPHIIHFWVL]H U  U 










































































































































































































































































































































FRUUHODWLRQEHWZHHQWKHGDWDVHWV7KXVWKHFDOFXODWHG U RILVVWDWLVWLFDOO\VLJQLILFDQW 
7KHVHFRQGPHWKRGDSSOLHGIRUMXGJLQJWKHVWUHQJWKRIWKHUHODWLRQVKLSEHWZHHQWKHWZR
YDULDEOHVZDVE\WUDQVIRUPLQJWKH U YDOXHLQWRD WUDWLRDQGFRPSDULQJLWDJDLQVWWKHDFWXDOYDOXHV
RI 7 RXWOLQHGLQWKH ([FOXVLRQ9DOXHVIRUWKH7'LVWULEXWLRQ WDEOH$SSHQGL[%7KH UYDOXHRI
ZDVWUDQVIRUPHGXVLQJWKHIRUPXODIURP&RKHQLQWRD WUDWLRRI7KH 7 WDEOHRI
YDOXHVKDVDFULWLFDOYDOXHRI W 7KHUHIRUHRXUFDOFXODWHGYDOXHRI ULV











































































































YDULDEOHVZDVE\WUDQVIRUPLQJWKH U YDOXHLQWRD WUDWLRDQGFRPSDULQJLWDJDLQVWWKHDFWXDOYDOXHV
RI 7 RXWOLQHGLQWKH ([FOXVLRQ9DOXHVIRUWKH7'LVWULEXWLRQ WDEOH$SSHQGL[%7KH UYDOXHRI
ZDVWUDQVIRUPHGXVLQJWKHIRUPXODIURP&RKHQLQWRD WUDWLRRI7KH 7 WDEOH
RIYDOXHVKDVDFULWLFDOYDOXHRI W 7KHUHIRUHRXUFDOFXODWHGYDOXHRI U
LVVLJQLILFDQWEHFDXVHLWUHVXOWHGLQD W VFRUH WKDWH[FHHGHGWKHFULWLFDO 7YDOXH
7KHILQDOPHWKRGIRUDVVHVVLQJWKHVWUHQJWKVRIWKHUHODWLRQVKLSEHWZHHQODQJXDJH
SURILFLHQF\DQGPDWKDFKLHYHPHQWZDVWRH[DPLQHWKHHIIHFWVL]H$FFRUGLQJWR&RKHQD































































































































3HDUVRQ¶V&RUUHODWLRQV&RHIILFLHQWU WDEOHVSHFLILHVWKDWWKHWZRWDLOHGFULWLFDOYDOXHIRU U DW
GHJUHHVRIIUHHGRPLVUGI $SSHQGL[$9DOXHVJUHDWHUWKDQZRXOG
WKHUHIRUHEHFRQVLGHUHGVWDWLVWLFDOO\VLJQLILFDQW7KH1XOO+\SRWKHVLVLVUHMHFWHGEHFDXVHWKH
FDOFXODWHGYDOXH U  H[FHHGVWKHFULWLFDOYDOXHRIH[FOXVLRQ$VLJQLILFDQW
FRUUHODWLRQLQGLFDWHVWKDWDFDOFXODWHGYDOXHDVKLJKDVRXUYDOXHLVXQOLNHO\WRRFFXULIWKHUHLVQR
FRUUHODWLRQEHWZHHQWKHGDWDVHWV7KXVWKHFDOFXODWHG U RILVVWDWLVWLFDOO\VLJQLILFDQW 

7KHVHFRQGPHWKRGIRUMXGJLQJWKHVWUHQJWKRIWKHUHODWLRQVKLSEHWZHHQWKHWZRYDULDEOHV
ZDVE\WUDQVIRUPLQJWKH U YDOXHLQWRD WUDWLRDQGFRPSDULQJLWDJDLQVWWKHDFWXDOYDOXHVRI 7
RXWOLQHGLQWKH ([FOXVLRQ9DOXHVIRUWKH7'LVWULEXWLRQ WDEOH$SSHQGL[%7KH UYDOXHRI
ZDVWUDQVIRUPHGXVLQJWKHIRUPXODIURP&RKHQWRD WUDWLRRI7KH 7 WDEOHRIYDOXHV
KDVDFULWLFDOYDOXHRI W 7KHUHIRUHRXUFDOFXODWHGYDOXHRI ULV




FRHIILFLHQWRIGHWHUPLQDWLRQRU U $FFRUGLQJWR&RKHQDPHGLXPHIIHFWVL]HKDVDQ U 







3HDUVRQ¶V&RUUHODWLRQV&RHIILFLHQWU WDEOHVSHFLILHVWKDWWKHWZRWDLOHGFULWLFDOYDOXHIRU U DW
GHJUHHVRIIUHHGRPLVUGI $SSHQGL[$9DOXHVJUHDWHUWKDQZRXOG
WKHUHIRUHEHFRQVLGHUHGVWDWLVWLFDOO\VLJQLILFDQW7KH1XOO+\SRWKHVLVLVUHMHFWHGEHFDXVHWKH
FDOFXODWHGYDOXH U  H[FHHGVWKHFULWLFDOYDOXHRIH[FOXVLRQ$VLJQLILFDQW

FRUUHODWLRQLQGLFDWHVWKDWDFDOFXODWHGYDOXHDVKLJKDVRXUYDOXHLVXQOLNHO\WRRFFXULIWKHUHLVQR
FRUUHODWLRQEHWZHHQWKHGDWDVHWV7KXVWKHFDOFXODWHG U RILVVWDWLVWLFDOO\VLJQLILFDQW 
7KHVHFRQGPHWKRGIRUMXGJLQJWKHVWUHQJWKRIWKHUHODWLRQVKLSEHWZHHQWKHWZRYDULDEOHV
ZDVE\WUDQVIRUPLQJWKH U YDOXHLQWRD WUDWLRDQGFRPSDULQJLWDJDLQVWWKHDFWXDOYDOXHVRI 7
RXWOLQHGLQWKH ([FOXVLRQ9DOXHVIRUWKH7'LVWULEXWLRQ WDEOH$SSHQGL[%7KH UYDOXHRI
ZDVWUDQVIRUPHGXVLQJWKHIRUPXODIURP&RKHQWRD WUDWLRRI7KH 7 WDEOHRIYDOXHV
KDVDFULWLFDOYDOXHRI W 7KHUHIRUHRXUFDOFXODWHGYDOXHRI ULV




FRHIILFLHQWRIGHWHUPLQDWLRQRU U $FFRUGLQJWR&RKHQDPHGLXPHIIHFWVL]HKDVDQ U 












FDOFXODWHGYDOXH U  H[FHHGVWKHFULWLFDOYDOXHRIH[FOXVLRQ$VLJQLILFDQW
FRUUHODWLRQLQGLFDWHVWKDWDFDOFXODWHGYDOXHDVKLJKDVRXUYDOXHLVXQOLNHO\WRRFFXULIWKHUHLVQR
FRUUHODWLRQEHWZHHQWKHGDWDVHWV7KXVWKHFDOFXODWHG U RILVVWDWLVWLFDOO\VLJQLILFDQW 
7KHVHFRQGPHWKRGRIMXGJLQJWKHVWUHQJWKRIWKHUHODWLRQVKLSEHWZHHQWKHWZRYDULDEOHV
ZDVE\WUDQVIRUPLQJWKH U YDOXHLQWRD WUDWLRDQGFRPSDULQJLWDJDLQVWWKHDFWXDOYDOXHVRI 7
RXWOLQHGLQWKH ([FOXVLRQ9DOXHVIRUWKH7'LVWULEXWLRQ WDEOH$SSHQGL[%7KH UYDOXHRI
ZDVWUDQVIRUPHGXVLQJWKHIRUPXODIURP&RKHQWRD WUDWLRRI7KH 7 WDEOHRI
YDOXHVKDVDFULWLFDOYDOXHRI W 7KHUHIRUHRXUFDOFXODWHGYDOXHRI ULV
VLJQLILFDQWEHFDXVHLWUHVXOWHGLQD W VFRUH WKDWH[FHHGHGWKHFULWLFDO 7YDOXH
7KHILQDOPHWKRGIRUDVVHVVLQJWKHVWUHQJWKVRIWKHUHODWLRQVKLSEHWZHHQWKHUHDGLQJ
GRPDLQRIODQJXDJHSURILFLHQF\DQGUHDGLQJDFKLHYHPHQWZDVWRH[DPLQHWKHHIIHFWVL]H








&RHIILFLHQWU WDEOHVSHFLILHVWKDWWKHWZRWDLOHGFULWLFDOYDOXHIRU U DWGHJUHHVRIIUHHGRP
LVUGI $SSHQGL[$9DOXHVJUHDWHUWKDQZRXOGWKHUHIRUHEHFRQVLGHUHG

VWDWLVWLFDOO\VLJQLILFDQW7KH1XOO+\SRWKHVLVLVUHMHFWHGEHFDXVHWKHFDOFXODWHGYDOXH U  
H[FHHGVWKHFULWLFDOYDOXHRIH[FOXVLRQ$VLJQLILFDQWFRUUHODWLRQLQGLFDWHVWKDWD
FDOFXODWHGYDOXHDVKLJKDVRXUYDOXHLVXQOLNHO\WRRFFXULIWKHUHLVQRFRUUHODWLRQEHWZHHQWKH
GDWDVHWV7KXVWKHFDOFXODWHG U RILVVWDWLVWLFDOO\VLJQLILFDQW 
7KHVHFRQGPHWKRGIRUMXGJLQJWKHVWUHQJWKRIWKHUHODWLRQVKLSEHWZHHQWKHWZRYDULDEOHV
ZDVE\WUDQVIRUPLQJWKH U YDOXHLQWRD WUDWLRDQGFRPSDULQJLWDJDLQVWWKHDFWXDOYDOXHVRI 7
RXWOLQHGLQWKH ([FOXVLRQ9DOXHVIRUWKH7'LVWULEXWLRQ WDEOH$SSHQGL[%7KH UYDOXHRI
ZDVWUDQVIRUPHGXVLQJWKHIRUPXODIURP&RKHQWRD WUDWLRRI7KH 7 WDEOHRIYDOXHV
KDVDFULWLFDOYDOXHRI W 7KHUHIRUHRXUFDOFXODWHGYDOXHRI ULV
VLJQLILFDQWEHFDXVHLWUHVXOWHGLQD W VFRUH WKDWH[FHHGHGWKHFULWLFDO 7YDOXH
7KHILQDOPHWKRGIRUDVVHVVLQJWKHVWUHQJWKVRIWKHUHODWLRQVKLSEHWZHHQWKHZULWWHQ
GRPDLQRIODQJXDJHSURILFLHQF\DQGUHDGLQJDFKLHYHPHQWZDVWRH[DPLQHWKHHIIHFWVL]H
































































































3HDUVRQ¶V&RUUHODWLRQV&RHIILFLHQWU WDEOHVSHFLILHVWKDWWKHWZRWDLOHGFULWLFDOYDOXHIRU U DW
GHJUHHVRIIUHHGRPLVUGI $SSHQGL[$9DOXHVJUHDWHUWKDQZRXOG
WKHUHIRUHEHFRQVLGHUHGVWDWLVWLFDOO\VLJQLILFDQW7KH1XOO+\SRWKHVLVLVUHMHFWHGEHFDXVHWKH
FDOFXODWHGYDOXH U  H[FHHGVWKHFULWLFDOYDOXHRIH[FOXVLRQ$VLJQLILFDQW
FRUUHODWLRQLQGLFDWHVWKDWDFDOFXODWHGYDOXHDVKLJKDVRXUYDOXHLVXQOLNHO\WRRFFXULIWKHUHLVQR
FRUUHODWLRQEHWZHHQWKHGDWDVHWV7KXVWKHFDOFXODWHG U RILVVWDWLVWLFDOO\VLJQLILFDQW 
7KHVHFRQGPHWKRGIRUMXGJLQJWKHVWUHQJWKRIWKHUHODWLRQVKLSEHWZHHQWKHWZRYDULDEOHV
ZDVE\WUDQVIRUPLQJWKH U YDOXHLQWRD WUDWLRDQGFRPSDULQJLWDJDLQVWWKHDFWXDOYDOXHVRI 7
RXWOLQHGLQWKH ([FOXVLRQ9DOXHVIRUWKH7'LVWULEXWLRQ WDEOH$SSHQGL[%7KH UYDOXHRI
ZDVWUDQVIRUPHGXVLQJWKHIRUPXODIURP&RKHQWRD WUDWLRRI7KH 7 WDEOHRI
YDOXHVKDVDFULWLFDOYDOXHRI W 7KHUHIRUHRXUFDOFXODWHGYDOXHRI ULV
VLJQLILFDQWEHFDXVHLWUHVXOWHGLQD W VFRUH WKDWH[FHHGHGWKHFULWLFDO 7YDOXH
7KHILQDOPHWKRGIRUDVVHVVLQJWKHVWUHQJWKRIWKHUHODWLRQVKLSEHWZHHQWKHOLVWHQLQJ
GRPDLQRIODQJXDJHSURILFLHQF\DQGPDWKHPDWLFVDFKLHYHPHQWZDVWRH[DPLQHWKHHIIHFWVL]H
$FFRUGLQJWR&RKHQDPHGLXPHIIHFWVL]HKDVDQ U YDOXHRI U  RUJUHDWHU








3HDUVRQ¶V&RUUHODWLRQV&RHIILFLHQWU WDEOHVSHFLILHVWKDWWKHWZRWDLOHGFULWLFDOYDOXHIRU U DW
GHJUHHVRIIUHHGRPLVUGI $SSHQGL[$9DOXHVJUHDWHUWKDQZRXOG
WKHUHIRUHEHFRQVLGHUHGVWDWLVWLFDOO\VLJQLILFDQW7KH1XOO+\SRWKHVLVLVUHMHFWHGEHFDXVHWKH
FDOFXODWHGYDOXH U  H[FHHGVWKHFULWLFDOYDOXHRIH[FOXVLRQ$VLJQLILFDQW
FRUUHODWLRQLQGLFDWHVWKDWDFDOFXODWHGYDOXHDVKLJKDVRXUYDOXHLVXQOLNHO\WRRFFXULIWKHUHLVQR
FRUUHODWLRQEHWZHHQWKHGDWDVHWV7KXVWKHFDOFXODWHG U RILVVWDWLVWLFDOO\VLJQLILFDQW 
7KHVHFRQGPHWKRGIRUMXGJLQJWKHVWUHQJWKRIWKHUHODWLRQVKLSEHWZHHQWKHWZRYDULDEOHV
ZDVE\WUDQVIRUPLQJWKH U YDOXHLQWRD WUDWLRDQGFRPSDULQJLWDJDLQVWWKHDFWXDOYDOXHVRI 7
RXWOLQHGLQWKH ([FOXVLRQ9DOXHVIRUWKH7'LVWULEXWLRQ WDEOH$SSHQGL[%7KH UYDOXHRI
ZDVWUDQVIRUPHGXVLQJWKHIRUPXODIURP&RKHQWRD WUDWLRRI7KH 7 WDEOHRI
YDOXHVKDVDFULWLFDOYDOXHRI W 7KHUHIRUHRXUFDOFXODWHGYDOXHRI ULV
VLJQLILFDQWEHFDXVHLWUHVXOWHGLQD W VFRUH WKDWH[FHHGHGWKHFULWLFDO 7YDOXH
7KHILQDOPHWKRGIRUDVVHVVLQJWKHVWUHQJWKVRIWKHUHODWLRQVKLSEHWZHHQWKHVSHDNLQJ
GRPDLQRIODQJXDJHSURILFLHQF\DQGPDWKHPDWLFVDFKLHYHPHQWZDVWRH[DPLQHWKHHIIHFWVL]H
$FFRUGLQJWR&RKHQDVPDOOHIIHFWVL]HKDVDQ U YDOXHRI U RUJUHDWHU








&RUUHODWLRQV&RHIILFLHQWU WDEOHVSHFLILHVWKDWWKHWZRWDLOHGFULWLFDOYDOXHIRU U DW
GHJUHHVRIIUHHGRPLVUGI $SSHQGL[$9DOXHVJUHDWHUWKDQZRXOGWKHUHIRUH
EHFRQVLGHUHGVWDWLVWLFDOO\VLJQLILFDQW7KH1XOO+\SRWKHVLVLVUHMHFWHGEHFDXVHWKHFDOFXODWHG
YDOXH U  H[FHHGVWKHFULWLFDOYDOXHRIH[FOXVLRQ$VLJQLILFDQWFRUUHODWLRQ
LQGLFDWHVWKDWDFDOFXODWHGYDOXHDVKLJKDVRXUYDOXHLVXQOLNHO\WRRFFXULIWKHUHLVQRFRUUHODWLRQ
EHWZHHQWKHGDWDVHWV7KXVWKHFDOFXODWHG U RILVVWDWLVWLFDOO\VLJQLILFDQW 
7KHVHFRQGPHWKRGRIMXGJLQJWKHVWUHQJWKRIWKHUHODWLRQVKLSEHWZHHQWKHWZRYDULDEOHV
ZDVE\WUDQVIRUPLQJWKH U YDOXHLQWRD WUDWLRDQGFRPSDULQJLWDJDLQVWWKHDFWXDOYDOXHVRI 7
RXWOLQHGLQWKH ([FOXVLRQ9DOXHVIRUWKH7'LVWULEXWLRQ WDEOH$SSHQGL[%7KH UYDOXHRI
ZDVWUDQVIRUPHGXVLQJWKHIRUPXODIURP&RKHQWRD WUDWLRRI7KH 7 WDEOHRI
YDOXHVKDVDFULWLFDOYDOXHRI W 7KHUHIRUHRXUFDOFXODWHGYDOXHRI ULV
VLJQLILFDQWEHFDXVHLWUHVXOWHGLQD W VFRUH WKDWH[FHHGHGWKHFULWLFDO 7YDOXH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7KHILQDOPHWKRGIRUDVVHVVLQJWKHVWUHQJWKVRIWKHUHODWLRQVKLSEHWZHHQWKHUHDGLQJ
GRPDLQRIODQJXDJHSURILFLHQF\DQGPDWKHPDWLFVDFKLHYHPHQWZDVWRH[DPLQHWKHHIIHFWVL]H
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ZRXOGWKHUHIRUHEHFRQVLGHUHG
VWDWLVWLFDOO\VLJQLILFDQW7KH1XOO+\SRWKHVLVLVUHMHFWHGEHFDXVHWKHFDOFXODWHGYDOXH U  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RXWOLQHGLQWKH ([FOXVLRQ9DOXHVIRUWKH7'LVWULEXWLRQ WDEOH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ZDVWUDQVIRUPHGXVLQJWKHIRUPXODIURP&RKHQ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VLJQLILFDQWEHFDXVHLWUHVXOWHGLQD W VFRUH 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
7KHILQDOPHWKRGIRUDVVHVVLQJWKHVWUHQJWKVRIWKHUHODWLRQVKLSEHWZHHQWKHZULWWHQ
GRPDLQRIODQJXDJHSURILFLHQF\DQGPDWKHPDWLFVDFKLHYHPHQWZDVWRH[DPLQHWKHHIIHFWVL]H










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































(IIRUWV (GXFDWLRQDO3ROLF\  ±5HWULHYHGIURP




















































































































































































































































































VHFRQGODQJXDJHDFTXLVLWLRQ )RUHLJQ/DQJXDJH$QQDOV  ±5HWULHYHGIURP
KWWSVH]SUR[\GHSDXOHGXORJLQ"XUO KWWSVVHDUFKHEVFRKRVWFRPORJLQDVS["GLUHFW WUXH
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